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RAW SEQUENCE LISTING 

PATENT APPLICATION: US/10/7 97,553 



DATE: 07/22/2004 
TIME: 08:56:02 



Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\J797553.raw 

3 <110> APPLICANT: Moyle William R . 

4 Xing, Yongna 

6 <120> TITLE OF INVENTION: Protein Knobs 
8 <130> FILE REFERENCE: 268/279-RWJ-01-40 

C--> 10 <140> CURRENT APPLICATION NUMBER: US/10/7 97 , 553 

C--> 11 <141> CURRENT FILING DATE: 2Q£4 C G3-10 

E--> 13 <160> NUMBER OF SEQ ID NOS : (56 

15 <170> SOFTWARE: Patentln verSton 3 7 



US/10/797, 553 



ERRORED SEQUENCES 



755 
756 
757 
758 
760 
761 
763 



<210> 
<211> 
<212> 
<213> 
<220> 
<223> 
<400> 



Goes Not Comply 
Corrected Diskette Neadeo 



i>3 



SEQ ID NO: 24 
LENGTH: 92 
TYPE : PRT 

ORGANISM: Artificial Sequence 
FEATURE : 

OTHER INFORMATION: hCG alpha- subunit with Cys substituted for Lys51 
SEQUENCE: 24 

765 Ala Pro Asp Val Gin Asp Cys Pro Glu Cys Thr Leu Gin Glu Asn Pro 

766 15 10 15 

769 Phe Phe Ser Gin Pro Gly Ala Pro lie Leu Gin Cys Met Gly Cys Cys 

770 20 25 * 30 

773 Phe Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys Thr Met Leu 

774 35 40 45 

777 Val Cys Lys Asn Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser 

778 50 55 60 

7 81 Tyr Asn Arg Val Thr Val Met Gly Gly Phe Lys Val Glu Asn His Thr 

782 65 70 75 80 

785 „ __ ^ 





7^ 

789 


1 

\ Phe 


E--> 


790 






793 


f Phe 


E--> 


794 






791 


Val 


E--> 


79d 






80^ 


Tyr 


E--> 


802 






805 


Ala 


■eK> 


806 





-L 5 - ■ tO 

Phe Phe Ser Gin Pro Gly Ala Pro He Leu Gin Cys Met~Gly*CyTT^S~Y 
20 25 30 \ 



35 



40 



50 



55 



JJL 



85 

1183 <210> SEQ ID NO: 36 

1184 <211> LENGTH: 145 



Lys 
45 



Thr Met Leu 



60 



75 



80 



■J 



90 
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RAW SEQUENCE LISTING DATE: 07/22/2004 

PATENT APPLICATION: US/10/797 , 553 TIME: 08:56:03 

Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\J797553.raw 



1185 <212> TYPE: PRT 

1186 <213> ORGANISM: Homo sapiens 
1188 <400> SEQUENCE : 36 



1190 


Ser 


Lys 


Glu 


Pro 


Leu 


Arq 


Pro 


Arq 


Cvs 




Pro He 


A en 


7\1 ^ 

±\± d 


Thr 


Leu 


1191 


1 








5 










10 








15 




1194 


Ala 


Val 


Glu 


Lys 


Glu 


Gly 


Cys 


Pro 


Val 


Cys 


He Thr 


Val 


Asn 


Thr 


Thr 


1195 








20 










25 






30 






1198 


He 


Cys 


Ala 


Gly Tyr 


C Y S 


Pro 


Thr 


Met 


Thr 


Arg Val 


Leu 


Gin 


Gly Val 


1199 






35 










40 








45 








1202 


Leu 


Pro 


Ala 


Leu 


Pro 


Gin 


Val 


Val 


Cys 


Asn 


Tyr Arg 


Asp 


Val 


Arg 


Phe 


1203 




50 










55 








60 






1206 


Glu 


Ser 


lie 


Arg 


Leu 


Pro 


Gly 


Cys 


Pro 


Arg 


Gly Val 


Asn 


Pro 


Val 


Val 


1207 


65 










70 










75 








80 


1210 


Ser 


Tyr 


Ala 


Val 


Ala 


Leu 


Ser 


Cys 


Gin 


Cys 


Ala Leu 


Cys 


Arg 


Arg 


Ser 


1211 










85 










90 






95 




1214 


Thr 


Thr 


Asp 


Cys 


Gly 


Gly 


Pro 


Lys 


Asp 


His 


Pro Leu 


Thr 


Cys 


Asp 


Asp 


1215 








100 










105 








110 


1218 


Pro 


Arg 


Phe 


Gin 


Asp 


Ser 


Ser 


Ser 


Ser 


Lys 


Ala Pro 


Pro 


Pro 


Ser 


Leu 


1219 






115 










120 








125 








1222 


Pro 


Ser 


Pro 


Ser 


Arg 


Leu 


Pro 


Gly 


Pro 


Ser 


Asp Thr 


Pro 


He 


Leu 


Pro 



1223 130 135 140 

1226 <210> SEQ ID NO: 37 

1227 <211> LENGTH: 145 

1228 <212> TYPE: PRT 

1229 <213> ORGANISM: Artificial Sequence 

1231 <220> FEATURE: 

1232 <223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Serl38 
1234 <400> SEQUENCE: 37 



E--> 



1236 


Ser 


Lys 


Glu 


Pro 


Leu 


Arg 


Pro 


Arg 


Cys 


Arg 


Pro 


He 


Asn 


Ala 


Thr 


Leu 


1237 


1 








5 










10 










15 




1240 


Ala 


Val 


Glu 


Lys 


Glu 


Gly Cys 


Pro 


Val 


Cys 


He 


Thr 


Val 


Asn 


Thr 


Thr 


1241 








20 










25 










30 






1244 


He 


Cys 


Ala 


Gly Tyr 


Cys 


Pro 


Thr 


Met 


Thr 


Arg 


Val 


Leu 


Gin 


Gly 


Val 


1245 






35 










40 










45 






1248 


Leu 


Pro 


Ala 


Leu 


Pro 


Gin 


Val 


Val 


Cys 


Asn 


Tyr 


Arg 


Asp 


Val 


Arg 


Phe 


1249 




50 










55 










60 








1252 


Glu 


Ser 


He 


Arg 


Leu 


Pro 


Gly 


Cys 


Pro 


Arg 


Gly 


Val 


Asn 


Pro 


Val 


Val 


1253 


65 










70 










75 










80 


1256 


Ser 


Tyr 


Ala 


Val 


Ala 


Leu 


Ser 


Cys 


Gin 


Cys 


Ala 


Leu 


Cys 


Arg 


Arg 


Ser 


1257 










85 










90 








95 




1260 


Thr 


Thr 


Asp 


Cys 


Gly 


Gly 


Pro 


Lys 


Asp 


His 


Pro 


Leu 


Thr 


Cys 


Asp 


Asp 


1261 








100 










105 










110 


1264 


Pro 


Arg 


Phe 


Gin 


Asp 


Ser 


Ser 


Ser 


Ser 


Lys 


Ala 


Pro 


Pro 


Pro 


Ser 


Leu 


1265 






115 










120 










125 








1268 


Pro 


Ser 


Pro 


Ser 


Arg 


Leu 


Pro 


Gly 


Pro 


Cys 


Asp 


Thr 


Pro 


He 


Leu 


Pro 


1269 




130 










135 








140 











1272 <210> SEQ ID NO: 38 

1273 <211> LENGTH: 145 

1274 <212> TYPE: PRT 
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RAW SEQUENCE LISTING DATE : 07/22/2004 \ 

PATENT APPLICATION: US/10/7 97 , 553 TIME: 08:56:03 £ 

Input Set : A:\10797553.txt \ \ ^ £-£ ' 

Output Set: N:\CRF4\07222004\j797553.raw ^\C^ (J^^O*^^ ^ ^ 

1275 <213> ORGANISM: Artificial Sequence 

1277 <220> FEATURE : x-— — — ' " — — 

1278 <223> OTHER INFORMATION JhCG beta-subunit residues 101-114 were replaced with their^l IV 

VhFSH b^--- — — " / V 

T7T9 \ eta-subunit counterparts, namely hFSH beta-subunit residues 95-10 
12 80 \8 



1282 <400> SEQUENCE: 38 

12 84 Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu /l^V^A^ O^' 

1285 1 5 10 15 lA/1 »^ V 

1288 Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn Thr Thr 

1289 20 25 30 > Vo^s 

12 92 He Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val \ * ~ /\\Yv r\ 

1293 35 40 45 

12 96 Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arg Phe 
1297 50 55 60 

1300 Glu Ser He Arg Leu Pro Gly Cys Pro Arg Gly Val Pro Asn Val Val 

1301 65 70 75 80 

13 04 Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys Ala Leu Cys Arg Arg Ser 
1305 85 90 " 95 

1308 Thr Thr Asp Cys Thr Val Arg Gly Leu Gly Pro Ser Tyr Cys Ser Phe 

1309 100 105 110 

1312 Gly Glu Phe Gin Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu 

1313 115 120 125 




1316 Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro He Leu Pro Gin ^ .1 0 

1317 130 135 140 J</\ , 
1320 <210> SEQ ID NO: 39 / f <*J> ^ X>^\ 



1321 <211> LENGTH: 145 0 (Xf^~ 

1322 <212> TYPE: PRT ^\^\ 

1323 <213> ORGANISM: Artificial Sequence 
132 5 <22 0> FEATURE 




r~ ^^26^223> OTHER INFORMATIONjJhCG beta-subunit residues 101-114 were replaced with theirl / 

(hFSH^b^ ' ^ |y 



1328 
1329 




■J eta-subunit counterparts, namely hFSH beta-subunit residue 
(j 8, and Serine38 in the beta-subunit c a rboxy terminus of thi 

V analog iinr u, i i 


1331 


<400> SEQUENCE: 


39 


















1333 


Ser 


Lys 


Glu 


Pro 


Leu 


Arg 


Pro 


Arg 


Cys 


Arg 


Pro 


He 


Asn 


Ala 


Thr 


Leu 


1334 


1 








5 










10 










15 




1337 


Ala 


Val 


Glu 


Lys 


Glu 


Gly 


Cys 


Pro 


Val 


Cys 


He 


Thr 


Val 


Asn 


Thr 


Thr 


1338 








20 










25 










30 






1341 


He 


Cys 


Ala 


Gly 


Tyr 


Cys 


Pro 


Thr 


Met 


Thr 


Arg 


Val 


Leu 


Gin 


Gly 


Val 


1342 






35 










40 










45 






1345 


Leu 


Pro 


Ala 


Leu 


Pro 


Gin 


Val 


Val 


Cys 


Asn 


Tyr 


Arg 


Asp 


Val 


Arg 


Phe 


1346 




50 










55 










60 






1349 


Glu 


Ser 


He 


Arg 


Leu 


Pro 


Gly 


Cys 


Pro 


Arg 


Gly 


Val 


Pro 


Asn 


Val 


Val 


1350 


65 










70 










75 










80 


1353 


Ser 


Tyr 


Ala 


Val 


Ala 


Leu 


Ser 


Cys 


Gin 


Cys 


Ala 


Leu 


Cys 


Arg 


Arg 


Ser 


1354 










85 










90 










95 




1357 


Thr 


Thr 


Asp 


Cys 


Thr 


Val 


Arg 


Gly 


Leu 


Gly 


Pro 


Ser 


Tyr 


Cys 


Ser 


Phe 


1358 








100 










105 








110 






1361 


Gly Glu 


Phe 


Gin 


Asp 


Ser 


Ser 


Ser 


Ser 


Lys 


Ala 


Pro 


Pro 


Pro 


Ser 


Leu 
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RAW SEQUENCE LISTING DATE: 07/22/2004 

PATENT APPLICATION: US/10/7 97 , 553 TIME: 08:56:03 

Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\j797553.raw 

1362 115 120 125 

1365 Pro Ser Pro Ser Arg Leu Pro Gly Pro Cys Asp Thr Pro He Leu Pro Gln^ 
E--> 1366 130 135 140 ~ 

1729 <210> SEQ ID NO: 45 

1730 <211> LENGTH: 125 

1731 <212> TYPE: PRT 

1732 <213> ORGANISM: .Artificial Sequence 

1734 <220> FEATURE: 

1735 <223> OTHER INFORMATION : JiCGbeta, deltall6- 135 , S138C 
1737 <400> SEQUENCE: 45 

1739 Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu 

1740 1 5 10 15 

1743 Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn Thr Thr 

1744 20 25 ' 30 

1747 He Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val 

1748 35 40 45 

1751 Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arq Phe 

1752 50 55 60 

1755 Glu Ser He Arg Leu Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val 

1756 65 70 75 80 
1759 Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys Ala Leu Cys Arq Arq Ser 
!760 85 90 ' 95 

1763 Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp 

1764 100 105 110 
1767 Pro Arg Phe Gly Pro Cys Asp Thr Pro He Leu Pro Gin , 

E--> 1768 115 120 H <Z 

1863 <210> SEQ ID NO: 48 / 

1864 <211> LENGTH: 140 

1865 <212> TYPE: PRT 

1866 <213> ORGANISM: Artificial Sequence 

1868 <220> FEATURE: 

1869 <223> OTHER INFORMATION; hCGbeta , del tal3 1 - 135 , S13 8C 
1871 <400> SEQUENCE: 48 

1873 Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu 

1874 1 5 10 15 

1877 Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn Thr Thr 

1878 20 25 30 

1881 He Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val 

1882 35 40 45 

1885 Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arq Phe 

1886 50 55 60 

1889 Glu Ser He Arg Leu Pro Gly Cys Pro Arg Gly Val Asn Pro Val Val 

1890 65 70 75 80 

1893 Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys Ala Leu Cys Arq Arq Ser 

18 94 85 90 95 
1897 Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp 

100 105 110 

1901 Pro Arg Phe Gin Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu 

1902 115 120 125 
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RAW SEQUENCE LISTING 

PATENT APPLICATION: 



US/10/797,553 



DATE: 
TIME: 



07/22/2004 
08:56: 03 



Input Set : A:\10797553.txt 
Output Set: N:\CRF4\07222004\J797553.raw 



Pro Ser Gly \ro Cys Asp Thr Pro lie Leu Pro gin 
130 * 135 



SEQ ID NO* 
LENGTH: 1Q 
TYPE : PRT 

ORGAN I SM :( A r t i f i c i a 1 
FEATURE 

OTHER INFORMATION 





Asp-Asp-Asp-Asp-Lys-Ser-Ym-Cys-Zn, where X, 



and Z 



any tail portion amino acids and 1, 
of the tail portion amino acids 



m, and n refer to the lengths 




FEATURE : 

NAME/KEY : MISC_FEATURE"7 
OTHER INFORMATION: ^aa refers 



to any tail portion amino acids and n refers 



E- - 

E- - 



2160 >4fLXl> 



lengtji s _of the 
SEQUENCE^: 5 6 



tail portion amino acids^ 



2162(Xa>ar < 'Asp Asp Asp Asp Lys Ser^Xa^) Cys 
2163 1 " 




2167 <210> SEQ 

2168 <211> LENGTH 

2169 <212> TYPE: PRT 
C--> 2170 <213> ORGANISM: 

2172 <22 0> FEATURE: 

2173 <223> OTHER INFORMATION 
c a r boxy t e rmi nu s 

2175 <400> SEQUENCE: 57 
2177 Ala Pro Asp Val Gin Asp 



no acias^ . J 

(^ti 



f icaiy Sequence 



Of m}/^ von _ 

S-M 0 ^ Errors, 

An hCG truncated (-subunit analog fused to the hCG alpha- 




2178 
2180 
2181 
2183 
2184 



Phe Phe 



Phe 



Cys Pro Glu Cys Thr Leu Gin Glu Asn Pro 
5 10 15 

Ser Gin Pro Gly Ala Pro He Leu Gin Cys Met Gly Cys Cys 
20 25 30 

Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys Thr Met Leu 
35 40 45 



E--> 



2186 Val Gin Lys Asn Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser 

2187 50 55 ' 60 

2189 Tyr Asn Arg Val Thr Val Met Gly Gly Phe Lys Val Glu Asn His Thr 

2190 65 70 75 80 
Ala Cys His Cys Ser Thr Cys Tyr Tyr His Lys Ser Asp Asp Pro Arq 

Phe Gly Pro Cys Asp Thr Pro He Leu^Pro Gin 

l6o i/Js /qO M 

*210> SEQ ID NO: 58 
<211> LENGTH: 145 
<212> TYPE: PRT 

<213> ORGANISM: Artificial Sequence 
<22 0> FEATURE: 

<223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Arg94 
<4 00> SEQUENCE: 5 8 

Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu 



2192 
2193 

2195 
2196 

2198 
2199 
2200 
2201 
2203 
2204 
2206 
2208 



2209 15 10 15 

2212 Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn Thr Thr 

2213 20 25 30 
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E--> 



2216 


lie 


Cys 


Ala Gly 


Tyr 


Cys 


Pro 


Thr 


Met 


Thr 


Arg 


Val 


Leu 


Gin 


Gly Val 


2217 






35 










40 










45 




2220 


Leu 


Pro 


Ala 


Leu 


Pro 


Gin 


Val 


Val 


Cys 


Asn 


Tyr 


Arg 


Asp Val 


Arg Phe 


2221 




50 










55 










60 








2224 


Glu 


Ser 


He 


Arg 


Leu 


Pro 


Gly 


Cys 


Pro 


Arg Gly 


Val 


Pro 


Asn 


Val Val 


2225 


65 










70 










75 








80 


2228 


Ser 


Tyr 


Ala 


Val 


Ala 


Leu 


Ser 


Cys 


Gin 


Cys 


Ala 


Leu 


Cys 


Cys 


Arg Ser 


2229 










85 










90 










95 


2232 


Thr 


Thr 


Asp 


Cys 


Gly 


Gly 


Pro 


Lys 


Asp 


His 


Pro 


Leu 


Thr 


Cys 


Asp Asp 


2233 








100 










105 










110 




2236 


Pro 


Arg 


Phe 


Gin 


Asp 


Ser 


Ser 


Ser 


Ser 


Lys 


Ala 


Pro 


Pro 


Pro 


Ser Leu 


2237 






115 










120 










125 






2240 


Pro 


Ser 


Pro 


Ser 


Arg 


Leu 


Pro 


Gly 


Pro 


Ser 


Asp 


Thr 


Pro 


He 


Leu Pro 


2241 




130 










135 










140 









2244 <210> SEQ ID NO: 59 

2245 <211> LENGTH: 145 

2246 <212> TYPE: PRT 

2247 <213> ORGANISM: Artificial Sequence 

2249 <220> FEATURE: 

2250 <223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Arg95 
2252 <400> < 

2254 Ser Ly; 

2255 1 
2258 Ala Val 
2259 

2262 He Cys 
2263 

2266 Leu Pre 

2267 50 

2270 Glu Sei 

2271 65 
2274 Ser Tyi 
2275 

2278 Thr Thi 
2279 

2282 Pro Arc 
2283 

2286 Pro Ser 

E--> 2287 130 135 140 

2290 <210> SEQ ID NO: 60 

2291 <211> LENGTH: 145 

2292 <212> TYPE: PRT 

2293 <213> ORGANISM: Artificial Sequence 

2295 <220> FEATURE: 

2296 <223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Ser96 
2298 <400> SEQUENCE: 60 

2300 Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu 

2301 15 10 15 

23 04 Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn Thr Thr 



EQUENCE : 


59 




















Glu 


Pro 


Leu 


Arg 


Pro 


Arg 


Cys 


Arg Pro He 


Asn 


Ala 


Thr 


Leu 






5 










10 






15 




Glu 


Lys 


Glu 


Gly Cys 


Pro 


Val 


Cys lie Thr 


Val 


Asn 


Thr 


Thr 




20 










25 






30 






Ala 


Gly 


Tyr 


Cys 


Pro 


Thr 


Met 


Thr Arg Val 


Leu 


Gin 


Gly 


Val 


35 










40 






45 








Ala 


Leu 


Pro 


Gin 


Val 


Val 


Cys 


Asn Tyr Arg Asp 


Val 


Arg 


Phe 










55 






60 










He 


Arg 


Leu 


Pro 


Gly 


Cys 


Pro 


Arg Gly Val 


Pro 


Asn 


Val 


Val 








70 








75 








80 


Ala 


Val 


Ala 


Leu 


Ser 


Cys 


Gin 


Cys Ala Leu 


Cys 


Arg 


Cys 


Ser 






85 










90 






95 




Asp 


Cys 


Gly 


Gly 


Pro 


Lys 


Asp 


His Pro Leu 


Thr 


Cys 


Asp 


Asp 




100 










105 






110 






Phe 


Gin 


Asp 


Ser 


Ser 


Ser 


Ser 


Lys Ala Pro 


Pro 


Pro 


Ser 


Leu 


115 










120 






125 








Pro 


Ser 


Arg 


Leu 


Pro 


Gly 


Pro 


Ser Asp Thr 


Pro 


He 


Leu 


Pro 
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RAW SEQUENCE LISTING DATE: 07/22/2004 

PATENT APPLICATION: US/10/7 97,553 TIME: 08:56:03 

Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\J797553.raw 



7£r 



2305 20 25 30 

2308 lie Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val 

2309 35 40 45 
2 312 Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arg Phe 
2313 50 55 60 

2316 Glu Ser He Arg Leu Pro Gly Cys Pro Arg Gly Val Pro Asn Val Val 

2317 65 70 75 80 

2320 Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys Ala Leu Cys Arg Arg Cys 

2321 85 90 " 95 
2 324 Thr Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp 
2325 100 105 110 

2328 Pro Arg Phe Gin Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu 

2329 115 120 125 
2332 Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro He Leu Pro 

E--> 2333 130 135 140 

2335 <210> SEQ ID NO: 61 

2336 <211> LENGTH: 145 

2337 <212> TYPE: PRT 

2338 <213> ORGANISM: Artificial Sequence 

2340 <220> FEATURE: 

2341 <223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Thr97 
2343 <400> SEQUENCE: 61 

2345 Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu 

2346 15 10 15 

2349 Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn Thr Thr 

2350 20 25 30 

2 3 53 He Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val 
2354 35 40 45 

23 57 Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arg Phe 
2358 50 55 ' 60 

2361 Glu Ser lie Arg Leu Pro Gly Cys Pro Arg Gly Val Pro Asn Val Val 

2362 65 70 75 80 

2365 Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys Ala Leu Cys Arg Arg Ser 

2366 85 90 95 

2369 Cys Thr Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp 

2370 100 105 110 

2373 Pro Arg Phe Gin Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu 

2374 115 120 125 
2377 Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro He Leu Pro 

E--> 2378 130 135 140 

2380 <210> SEQ ID NO: 62 

2381 <211> LENGTH: 145 

2382 <212> TYPE: PRT 

2383 <213> ORGANISM: Artificial Sequence 

2385 <220> FEATURE: 

2386 <223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Thr98 
2388 <400> SEQUENCE: 62 

23 90 Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu 
2391 15 10 15 
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RAW SEQUENCE LISTING DATE: 0 7/22/2004 

PATENT APPLICATION: US/10/7 97,553 TIME: 08:56:03 

Input Set : A:\10797553.txt 
Output Set: N:\CRF4\07222004\J7 97 553.raw 

2 3 94 Ala Val Glu Lys Glu Gly Cys Pro Val Cys lie Thr Val Asn Thr Thr 
2395 20 25 ' 30 

2 3 98 He Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val 
2399 35 40 ~ 45 

2402 Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arg Phe 

2403 50 55 60 

2406 Glu Ser He Arg Leu Pro Gly Cys Pro Arg Gly Val Pro Asn Val Val 

2407 65 70 75 80 

2410 Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys Ala Leu Cys Arg Arg Ser 

2411 85 90 95 

2414 Thr Cys Asp Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp 

2415 100 105 110 

2418 Pro Arg Phe Gin Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu 

2419 115 120 125 
2422 Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro He Leu Pro 

E--> 2423 130 135 140 

2425 <210> SEQ ID NO: 63 

2426 <211> LENGTH: 145 

2427 <212> TYPE: PRT 

2428 <213> ORGANISM: Artificial Sequence 

2430 <220> FEATURE: 

2431 <223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Asp99 
2433 <400> SEQUENCE: 63 

243 5 Ser Lys Glu Pro Leu Arg Pro Arg Cys Arg Pro He Asn Ala Thr Leu 
2436 15 10 15 

243 9 Ala Val Glu Lys Glu Gly Cys Pro Val Cys He Thr Val Asn Thr Thr 
2440 20 25 30 

2443 He Cys Ala Gly Tyr Cys Pro Thr Met Thr Arg Val Leu Gin Gly Val 

2444 35 40 45 

244 7 Leu Pro Ala Leu Pro Gin Val Val Cys Asn Tyr Arg Asp Val Arg Phe 
2448 50 55 60 

2451 Glu Ser He Arg Leu Pro Gly Cys Pro Arg Gly Val Pro Asn Val Val 

2452 65 70 75 80 

2455 Ser Tyr Ala Val Ala Leu Ser Cys Gin Cys Ala Leu Cys Arg Arg Ser 

2456 85 90 95 

2459 Thr Thr Cys Cys Gly Gly Pro Lys Asp His Pro Leu Thr Cys Asp Asp 

2460 100 105 110 

2463 Pro Arg Phe Gin Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu 

2464 115 120 125 

2467 Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro He Leu Pro Gin 
E--> 2468 130 135 140 iH^T 

2470 <210> SEQ ID NO: 64 - - ■ ' 1 

2471 <211> LENGTH: 95 

2472 <212> TYPE: PRT ^z^. 
C--> 2473 <213> ORGANISM: ^rtificaj) Sequence 

2475 <220> FEATURE: 

2476 <223> OTHER INFORMATION: An hCG alpha- subunit analog with Gly-Gly-Cys at its 
c a rboxy t e rmi nu s 

2478 <400> SEQUENCE: 64 

2480 Ala Pro Asp Val Gin Asp Cys Pro Glu Cys Thr Leu Gin Glu Asn Pro 
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2481 
2483 
2484 
2486 
2487 



1 

Phe 
Phe 



RAW SEQUENCE LISTING DATE: 07/22/2004 

PATENT APPLICATION: US/10/7 97,553 TIME: 08:56:03 

Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\J797553.raw 

5 10 15 

Phe Ser Gin Pro Gly Ala Pro lie Leu Gin Cys Met Gly Cys Cys 

20 25 30 

Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys Thr Met Leu 
35 40 45 



50 55 60 

Tyr Asn Arg Val Thr Val Met Gly Gly Phe Lys Val Glu Asn His Thr 
65 70 75 80 

Ala Cys His Cys £er Thr Cys Tyr Tyr His Lys Ser Gly Gly Cys 



248 9 Val Gin Lys Asn Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser 
2490 
2492 
2493 
2495 
E--> 2496 
2499 
2500 
2501 
C--> 2502 
2504 
2505 




65 



SEQ ID NO: 
LENGTH: 92 
TYPE : PRT 

ORGANI SM i A 1 1 : i f i c a 1 

FEATURE : 

OTHER INFORMATION: An hCG alpha- subunit analog with Asp in place of Asn52 and 



Sequence 



Cys in __place of Ser92 > )" 

2507 <400> SEQUENCE: 65 

Ala Pro Asp Val Gin Asp Cys Pro Glu Cys Thr Leu Gin Glu Asn Pro 
15 10 15 

Phe Phe Ser Gin Pro Gly Ala Pro lie Leu Gin Cys Met Gly Cys Cys 

20 25 30 

Phe Ser Arg Ala Tyr Pro Thr Pro Leu Arg Ser Lys Lys Thr Met Leu 

35 40 45 

Val Gin Lys Asp Val Thr Ser Glu Ser Thr Cys Cys Val Ala Lys Ser 

50 55 60 

Tyr Asn Arg Val Thr Val Met Gly Gly Phe Lys Val Glu Asn His Thr 

65 70 75 80 

a Cys His Cys Ser^Thr Cys Tyr Tyr His Lys 

<2V0> SEQ ID NO: 66 >- 

LENGTH : T4-5-=n> I a jQ Q /jZ> ' 



2509 
2510 
2512 
2513 
2515 
2516 
2518 
2519 
2521 
2522 
2524 
2525 
2521 
f9 

'2530 
2531 
2533 
2534 




TYPE : PRT 
ORGANISM: Artificial Sequence 
FEATURE : 



<223> OTHER INFORMATION: hCG beta-subunit with Cys substituted for Ser96 and hFSH 



-subunit 


residues 


95- 


108 


for hCG beta- 


-subunit residues 101-108 




2536 


<40 0> SEQUENCE: 


66 












2538 


Ser 


Lys 


Glu 


Pro 


Leu Arg Pro Arg 


Cys Arg Pro He 


Asn 


Ala Thr 


Leu 


2539 


1 








5 




10 




15 




2542 


Ala 


Val 


Glu 


Lys 


Glu 


Gly Cys Pro 


Val Cys He Thr 


Val 


Asn Thr 


Thr 


2543 








20 






25 




30 




2546 


He 


Cys 


Ala 


Gly 


Tyr 


Cys Pro Thr 


Met Thr Arg Val 


Leu 


Gin Gly 


Val 


2547 






35 






40 




45 






2550 


Leu 


Pro 


Ala 


Leu 


Pro 


Gin Val Val 


Cys Asn Tyr Arg 


Asp 


Val Arg 


Phe 


2551 




50 








55 


60 








2554 


Glu 


Ser 


He 


Arg 


Leu 


Pro Gly Cys 


Pro Arg Gly Val 


Pro 


Asn Val 


Val 


2555 


65 










70 


75 






80 


2558 


Ser 


Tyr 


Ala 


Val 


Ala 


Leu Ser Cys 


Gin Cys Ala Leu 


Cys 


Arg Arg 


Cys 


2559 










85 




90 




95 
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RAW SEQUENCE LISTING DATE: 07/22/2004 

PATENT APPLICATION: US/10/7 97 , 553 TIME: 08:56:03 

Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\J797553.raw 

2562 Thr Thr Asp Cys Thr Val Arg Gly Leu Gly Pro Ser Tyr Cys Ser Phe 

2563 100 105 110 

2566 Gly Glu Phe Gin Asp Ser Ser Ser Ser Lys Ala Pro Pro Pro Ser Leu 

2567 115 120 125 
2570 Pro Ser Pro Ser Arg Leu Pro Gly Pro Ser Asp Thr Pro He Leu Pro 

E--> 2571 130 135 140 
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RAW SEQUENCE LISTING ERROR SUMMARY 

PATENT APPLICATION: US/10/7 97 , 553 



DATE: 07/22/2004 
TIME: 08:56:04 



Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\J797553.raw 



Invalid Line Length; 

The rules require that a line not exceed 7 2 characters in length. This includes 

Seq#:24; Line(s) 785 

Seq#:57; Line(s) 2173 

Seq#:65; Line(s) 2505 

Seq#:66; Line(s) 2534 
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VARIABLE LOCATION SUMMARY DATE: 07/22/2004 

PATENT APPLICATION: US/10/797,553 TIME: 08:56:04 



Input Set : A:\10797553.txt 
Output Set: N:\CRF4\07222004\J797553.: 



jn : \ukm\u//^^uu^ \ J7y7 553 . raw 



U se of n's or Xaa's (NEW RULES ) 

Use of n's and/or Xaa's have been detected in the' Sequence Listing. 
Use of < 22 0> to <223> is MANDATORY if n [_a or Xaa 1 s are present. 
in < 33& > to < j3^ > s ection ' please e xplain loca tion o f n'or Xaa, and which 
residue n or Xaa represents"! ' <r~ " * < ,- . 
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VERIFICATION SUMMARY DATE: 07/22/2004 

PATENT APPLICATION: US/10/7 97,553 TIME: 08:56:04 

Input Set : A:\10797553.txt 

Output Set: N:\CRF4\07222004\J797553.raw 



L:10 M:270 C: Current Application Number differs, Replaced Current Application Number 
L:ll M:271 C: Current Filing Date differs, Replaced Current Filing Date^ 
L:786 M:332 JEj (32) Invalid/Missing Amino Acid Numbering, SEQ ID:24^^ 
M:332 Repeated in SeqNo=24 

L:806 M:252 Ej^No. of Seq. differs, <211> LENGTH : Input : 92 Found:184 SE£:24i 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID:36f// 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID: 37^ „ 
(32) Invalid/Missing Amino Acid Numbering, 
(32) Invalid/Missing Amino Acid Numbering, 
(32) Invalid/Missing Amino Acid Numbering, 
(32) Invalid/Missing Amino Acid Numbering, 



L:1223 M:332 Ej 
L: 1269 M:332 J[: 
L: 1317 M: 332 Ej 
L:1366 M:332 Jj, 
L:1768 M:332 JS: 
L : 190 6 M:332 E: 



SEQ ID:38 

SEQ ID:39 

SEQ ID: 45' 

SEQ ID:48. 




L:2162 M:258 W: Mandatory Feature missing, <222> Tag not found for SEQ ID#:56 < 
L:2162 M:341 W: (46) "n" or "Xaa" used, for SEQ ID#:56 after pos . : 0 
L:2162 M:333 £Li Wrong sequence grouping, Amino acids not in groups! 
L:2163 M:332 ELu (32) Invalid/Missing Amino Acid Numbering, SEQ ID:56 

Keyword misspelled or invalid format, <213> ORGANISM for SEQ ID#:57 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID:57 £ "~~ 



L:2170 M:220 < £ v : 
L:2193 M:332 "Ej 



M:332 Repeated in SeqNo=57 



L:2196 M:252 

L:2241 M:332 

L:2287 M:332 

L:2333 M:332 

L:2378 M:332 

L:2423 M:332' 



L:2468 M:332 E 
L:2473 M:220' ,r C 
L:2496 M:332 JU- 
L:2502 M:220jC 
L:2525 M:332_E 
L:2571 M:332 E 



<211> LENGTH: Input : 92 Found: 107 SEQ 

SEQ ID: 58^-^ 




No. of Seq. differs, 

(32) Invalid/Missing Amino Acid Numbering, 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID: 59 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID:60 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID: 61 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID: 62 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID: 63 

Keyword misspelled or invalid format, <213> ORGANISM for SEQ ID#:64< 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID:64< 
Keyword misspelled or invalid format, <213> ORGANISM f or J3EQ ID#:65 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID: 65 
(32) Invalid/Missing Amino Acid Numbering, SEQ ID:66z 
L:13 M:203 E: No. of Seq. differs, <160> Number Of Sequences : Input (56) Counted (66)^ 
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